metastases were subsequently found. Conclusions: This is the first detailed case report of a successful biopsy of the orbital extension of an essentially posterior intraocular tumor. Such a maneuver permits a much more generous tissue sample than a needle biopsy. In the current case, a large tissue sample provided the basis for complete immunohistochemical evaluation, leading to the diagnosis of an intraocular metastatic mucin-producing adenocarcinoma of lung origin.
Introduction
Metastatic tumors to the eye far outnumber primary intraocular malignancies [1, 2] . The most common site for an ophthalmic metastasis is the uveal tract, with the choroid being more frequently involved than the iris or ciliary body [3] [4] [5] . Breast and lung carcinomas are the usual primaries [6] [7] [8] [9] . Although there are many articles devoted to orbital and choroidal metastases [3, 10, 11] , there are only 2 reports [12, 13] of a posterior extrascleral extension from a choroidal pulmonary metastasis from non-small cell lung cancer (NSCLC). Taking diag-nostic advantage of a posterior extraocular extension of an intraocular lesion is a low-morbidity approach that has not been employed often enough judging from the lack of attention it has received in the literature. There have, however, been occasional descriptions of biopsies of anterior epibulbar extensions of ciliary body masses [14] [15] [16] . In contrast to a needle biopsy, a posterior orbital biopsy permits the preservation of the architecture of the metastasis and enables a fuller spectrum of immunostaining.
Case Report

Clinical Findings
A 60-year-old Caucasian woman was referred with a 3-month history of gradual-onset blurry vision in the right eye. She had a history of NSCLC, adenocarcinoma stage T2bN0M0, 14 years earlier treated with resection of the right middle and lower lobes without adjuvant chemotherapy or radiotherapy. Unfortunately, the microscopic slides could not be located at another hospital for review. A CT scan of the head ordered to evaluate her visual complaint was interpreted as normal. Her symptoms progressed and diplopia developed, prompting an MRI scan that demon- There was anisocoria with a larger pupil on the right, but no relative afferent pupillary defect. On dilated fundus examination, there was a leopard-spotted, orange choroidal lesion inferonasal to the optic disc with subretinal fluid extending through the inferonasal macula of the right eye ( fig. 2 a) . Autofluorescence showed hyperfluorescence secondary to lipofuscin accumulation alternating with hypofluoresence in areas of retinal pigment epithelial cell loss ( fig. 2 b) . Fluorescein angiography transiting the right eye demonstrated hyperfluorescence in a pinpoint and lobular pattern ( fig. 2 c) . Optical coherence tomography of the right macula (not shown) demonstrated distortion of the inferonasal macular contour secondary to the choroidal mass. Echography revealed an irregularly contoured lesion from the 12 to 7 o'clock meridians with high, but irregular internal reflectivity, and a maximal elevation of 3.1 mm ( fig. 2 d) . The foregoing clinical and imaging findings were consistent with a choroidal metastasis. A discontinuity was noted in the posterior sclera, possibly a dilated emissary vein. The extrascleral component was located within the intraconal space and had maximal measurements of 7.3 mm in height and 11.6 mm in length.
A right transconjunctival orbitotomy was performed. A 3-cm superior fornix incision was made in the conjunctiva in the superomedial quadrant. Blunt dissection was carried out in the episcleral plane until the mass was encountered. Silk traction sutures were looped around the superior and medial rectus muscle insertions to stabilize the globe. The encountered extrascleral mass was very firm and tightly adherent to the globe. A periosteal elevator was used to bluntly elevate an edge of the tumor. Then an incisional biopsy was performed with Westcott scissors. The incision did not extend into the sclera so as to reduce any change of rupture.
Histopathologic and Immunohistochemical Findings
Hematoxylin-and-eosin-stained paraffin sections disclosed lumen-forming eosinophilic cells elaborating intracellular and extracellular mucin ( fig. 3 a) forming small clusters of cells set in a fibrosclerotic stroma ( fig. 3 b) . The Alcian blue ( fig. 3 c) and mucicarmine stains ( fig. 3 d) 27 brane antigen and cytokeratin 7 ( fig. 3 e) were positive, whereas cytokeratin 20 was negative. Thyroid transcription factor 1 immunostained most of the nuclei of the tumor cells ( fig. 3 f) .
Postoperative Clinical Findings
Positron emission tomography scan 1 week postoperatively revealed bilateral multifocal lung cancer with a dominant FDGavid superior lingular mass with left hilar lymphadenopathy ( fig. 1 b) . Other involved sites included the right orbit, multiple sites in the skeleton and peritoneal nodules consistent with peritoneal carcinomatosis. The patient elected to undergo palliative radiotherapy to the right orbital lesion followed by systemic therapy at a local hospital. At the most recent follow-up visit, 5 months after palliative radiotherapy to the right orbit, the patient's ophthalmic status was stable with respect to no progression in proptosis, but visual acuity had worsened to 20/400 with an advanced retinal detachment surrounding the tumor. Ocular and nonocular metastatic adenocarcinoma of the lung is notoriously nonresponsive to chemo-and radiotherapy. The patient is on maintenance palliative chemotherapy consisting of carboplatin and pemetrexed, a multitarget antifolate approved for advanced NSCLC [17] , but she has displayed increased weakness with a very poor prognosis.
Discussion
About 85% of lung cancers are NSCLCs. Non-small cell tumors are traditionally divided into 3 main subtypes: adenocarcinoma (approx. 50%), squamous cell (epidermoid) carcinoma (approx. 35%), and large cell (undifferentiated) carcinoma (approx. 15%). NSCLCs have a poor prognosis primarily due to their advanced stage at the time of diagnosis [17] . The incidence of choroidal metastases from lung cancer has been reported to be 2-6.7% [18, 19] . When choroidal metastases do occur, multiple foci of metastatic disease may be present with bilateral involvement in 20-40% of cases [2] . Ocular metastases are relatively insensitive to chemotherapy and radiotherapy. Death from disseminated disease usually occurs 7.4 months after globe involvement [1] .
The incidence of extraocular extension from a choroidal metastasis is unclear. It is less characteristic than in diffuse choroidal melanoma and diffuse lymphoid infiltration of the uvea (now generally diagnosed as a lowgrade extranodal marginal zone lymphoma). The point of this article is to emphasize the opportunity to diagnose a metastatic choroidal lesion from biopsy of an extraocular nodule, especially when a primary lesion may not have been discovered, as is the case in 34% of overall ocular metastases [2] . Both a metastatic renal carcinoma [20] and a papillary thyroid carcinoma [21] to the choroid and contiguous orbit have recently been reported.
Histopathologically, the juxtascleral incisional orbital biopsy revealed clusters of cells with eosinophilic cytoplasm forming lumens with surrounding extracellular mucin, outside of which was a fibrosclerotic stromaconsistent with a mucin-producing adenocarcinoma. The mucinous material was Alcian blue and mucicarmine positive. These findings are compatible with any mucin-producing primary carcinoma, such as lung, breast, or bowel carcinoma. Immunohistochemical studies were therefore performed. Cytokeratin 7 was positive, while cytokeratin 20 was negative. The former is typically positive in cancers arising above the diaphragm, while the latter is found in those originating below the diaphragm. Thyroid transcription factor 1 further helped to confirm the diagnosis because it is often positive in lung carcinomas.
Thyroid transcription factor 1, also referred to as thyroid-specific enhancer-binding protein, is a 35-kDa nuclear protein that normally stains thyroid follicular and parafollicular cells, as well as pulmonary type II pneumocytes and Clara cells. This factor regulates the transcription of thyroglobulin, thyroperoxidase, and calcitonin, which makes it a valuable adjunct in the diagnosis of the better differentiated thyroid and parathyroid neoplasms, but of less service in poorly differentiated ones. Additionally, this same transcription factor promotes the synthesis of surfactant proteins A, B, and C, which makes it diagnostically useful for primary and metastatic lung carcinomas. In the lung, small cell carcinomas are 90% positive, adenocarcinomas are 75% positive, large cell carcinomas are 40% positive, and squamous cell carcinomas are only 5% positive [22] .
Biopsy of an orbital extension may lead to expedited diagnosis. Needle biopsy might be attempted if the patient is deemed to be too ill for an open surgical approach. A previous patient with an extensive choroidal breast metastasis presented with the clinical picture of scleritis including pain [13] . The sclera was massively thickened; an opportunity to biopsy this component was not seized. The diagnosis of metastatic breast carcinoma with scleral and epibulbar invasion was made only following an enucleation [13] . Another previously reported case describing an intraocular needle biopsy of a metastatic tumor in a 51-year-old woman ultimately came to enucleation due to therapeutic failure [12] . The surgical technique for biopsying an ocular/orbital metastasis is rapid and safe. An important caveat is that, once the episcleral nodule has been isolated from surrounding normal orbital tissues, the incisional biopsy does not proceed any deeper than the episcleral plane in order to avoid any further weakening of the infiltrated sclera. The more traditional eyelid crease incision with a subperiosteal plane dissection is more challenging for accessing the intraconal space. A vertical eyelid crease incision permits excellent visualization of the intraconal space, but entails a visible cutaneous incision-scarred site when healed. In our technique, the tumor was accessed transconjunctivally without incision into the skin or detachment of any extraocular muscles.
